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INTRODUCTION
The Florida Everglades is a vast and diverse wetland ecosystem characterized by small elevation gradients and slowly moving surface waters. A large portion of the Everglades is freshwater marshland with emergent and submersed aquatic vegetation interspersed with tree islands. The South Florida ecosystem has been altered greatly during the last 100 years by a complex water-management system that includes levees, canals, pumps, and water-control structures. This system now regulates flooding and provides a source of fresh water to urban areas and agriculture (McPherson and others, 1976; McPherson and Halley, 1996) . Drainage projects have diverted much of the water that originally flowed slowly southward from Lake Okeechobee through the Everglades. Restoration and management of the Everglades ecosystem require understanding and manipulation of the amount and timing of water flow throughout the ecosystem.
The current hydrologic regime in the northern part of the Everglades is the product of extensive re-engineering that has resulted in alterations in the seasonal pattern of waterlevel fluctuations, changes in timing and frequency of fires, and substantial ecological change. The Water Conservation Area (WCA) ( fig. 1) U.S. Geological Survey (USGS) scientists are studying the hydrologic processes that will assist water managers in planning and conducting restoration efforts throughout the Everglades (Swain, 1999; Carter and others, 1999c) . Among the many factors that affect the hydrologic conditions in WCA-2A, such as flow velocity, flow direction, water depth, and the period of time the ground is saturated, are frictional resistance from vegetation, the wind-sheltering effects of plant communities, topography, and evapotranspiration losses. Vegetation-induced resistance is one of the dominant but least understood forces affecting surface-water flows in the Everglades. Vegetation structure affects the rate at which water moves; living and dead, fallen plant material in the water column creates drag forces on the moving water (Petryk and Bosmajian, 1975; Kadlec, 1990; Rybicki and others, 1997) .
The USGS sampled and characterized the vegetation at selected sites in WCA-2A simultaneously with velocity and surface-water slope measurements as part of a study to quantify flow resistance. USGS already has collected vegetation data in Everglades National Park ( fig. 1 ), in both the Shark River Slough (Carter and others, 1999a, b) and Taylor Slough (Rybicki and others, 2001) , using similar methods. The objectives of the vegetation sampling in WCA-2 A were (1) to expand the previous database on vegetation communities by providing detailed information on species composition, vegetation characteristics, and biomass in an area dominated by cattail (Typha domingensis Pers.) or mixed cattail-sawgrass (Cladium jamaicense Crantz) communities, and (2) to provide vegetation data that will be correlated with roughness coefficients. Once roughness coefficients are calculated for the vegetation classes and characteristics for this study, the information can be used to assign coefficients for flow in similar conditions and through similar wetland vegetation (Lee and Carter, 1997; others, 2000, 2001) .
STUDY SITE
WCA-2A and 2B are located southeast of the EAA and are bordered by WCA-1 on the north and WCA-3 on the south ( fig. 1 ). The first construction of structures (levees and canals) isolating WCA-2 began about 1920 (Everglades Consolidated Report, 2000) . By 1963, WCA-2 was completely compartmentalized by levees and canals, including the split between 2A and 2B. WCA-2 receives large inflows of agricultural water from water control structures located north of sample site Al (Davis, 1990) . Changes in stage that occur in this area result in part from the operation of control structures on the canals and in part from natural processes such as rainfall and evapotranspiration. Research in WCA-2A has documented increased concentrations of nutrients and the transition from a sawgrass wetland to one colonized extensively by cattails over several decades (Davis, 1990; Harvey and others, 2000) . The agricultural drainage released from the Hillsboro Canal ( fig. 1 ) results in a gradient of phosphorus concentrations and water flow from north to south (Craft and Richardson, 1993) .
METHODS
Vegetation sampling sites ( fig. 1 ) were selected to include the two dominant species and a range of plant densities in WCA-2A. Vegetation samples were collected at the same sites and within 1 day or on the same day as velocities were measured. In order to quantify the variability of vegetation within the vicinity of a velocity measurement, one duplicate (A5) and two triplicate (A6, A7) samples were taken. Visual descriptions of sites where vegetation was sampled are provided in table 1.
Vegetation was sampled in 0.25-m2 quadrats delimited by four vertical poles marked in 10-cm increments ( fig. 2 ). For each quadrat, a measurement was made of the tallest plant, the litter thickness, and the water level to an accuracy of ± 5 or 10%. Vegetation was cut and bagged in increments (layers) beginning from the top of the tallest plants to the root material. Vegetation taller than 100-cm above the bottom (sediment/water interface) was collected in 100-cm increments. In the interval from 100 to 40 cm above the bottom, the vegetation was cut in 20-cm increments. In the interval below 40 cm (typically within the water column), vegetation was harvested in 10-cm increments above the bottom. Depths of water, vegetation layer, and the litter layer in each quadrat were measured using a 2-cm diameter plastic pole with a 6-cm horizontal piece of pipe located 5 cm from the base of the pole ( fig. 2 ). The horizontal pipe at the foot of the pole penetrated the litter, but not the root network. At the bottom of the vegetation profile, a litter layer sometimes was present and was composed of flocculent particulate plant material, peat, and marl over a denser substrate in which plants were rooted. The depth from the top of this flocculent material to the dense root material was defined as the depth of the litter layer.
Plant material in each layer was sorted by species and by live and dead standing and dead, fallen litter (fragments of vegetation). Live and dead standing sawgrass was separated into leaves and culms (the stem of a sedge); leaves were classified as small, medium, or large, and culms as small or large. Live and dead standing cattails were separated into leaves and culms but not classified by size because of their uniformity. Live and dead standing leaves and culms were counted separately. The widths of six sawgrass leaves and culms in each live and dead size group were measured. The width and thickness of all live and dead cattail leaves and culms were measured. All other plants (such as Nymphaea odorata Ait.) were counted as individual stems with attached leaves.
The sorted and measured plant material and the dead litter were dried at 105 °C for 8 to 12 hours and then weighed. Quadrats were sorted into vegetation classes based on species composition. These classes were subdivided further based on total biomass: medium = 500-1,000 gdw m"2; dense = 1,000-2,000 gdw m"2; and very dense = >2,000 gdw m"2. 
VEGETATION DATA
The height of the tallest plants ranged between 2.0 and 3.2 m, the litter thickness was between 0 and 13 cm, and the water was < 60 cm deep in the ten vegetation quadrat sites sampled in WCA-2A in September 1999 (table 1) . Six vegetation classes were identified based on both plant biomass and species composition (table 2) . The live and total (standing and fallen) biomass data by quadrat site are summarized in table 2. Periphyton was not present (or < 2% cover) in any sample quadrat. Detailed biomass (m"2) data for each quadrat, grouped by vegetation class, are presented in Appendixes A through F. Stem numbers (m" ) and widths for each quadrat, grouped by vegetation class, are presented in Appendixes G through L. These data will be used to compare vegetation class characteristics to calculated roughness coefficients, such as Manning's n and the Darcy-Weisbach friction factor derived from measurements of slope and velocity made adjacent to the vegetation samples. 
